THE 


ASTROPHYSICAL JOURNAL 


Founded in 1895 by George E. Hale and James E. Keeler 


HELMUT A. ABT STEPHEN E. STROM 
Managing Editor Associate Managing Editor 
Kitt Peak National Observatory University of Massachusetts 


A. DALGARNO 
Letters Editor 
Center for Astrophysics 
Associate Letters Editors 


EUGENE H. AVRETT LENNOX L. COWIE 
Center for Astrophysics Massachusetts Institute of Technology 


SANDRA M. FABER ROBERT M. HJELLMING 
Lick Observatory National Radio Astronomy Observatory 


AAS PUBLICATION BOARD 


PATRICK PALMER (1983-86), Chairperson 
University of Chicago 


TOBIAS C. OWEN (1984-87) LEONARD V. KUHI (1982-85) DONALD G. YORK (1982-85) 
State University of New York, Stony Brook University of California, Berkeley University of Chicago 


SIDNEY VAN DEN BERGH (1984-87) GILLIAN R. KNAPP (1985-88) 
Dominion Astrophysical Observatory Princeton University 


Production Manager: ELMARS BILSENS Chief Manuscript Editor: GERALDINE BRADY 


Manuscript Editors: JupirH A. LOLA, WALTER G. GLascorF III, PAMELA J. BRUTON, BETH GARRISON, AND PETER DANIELS 
Production Staff: KAREN L. BoyD, ROBERT JOHN BURGER, GRACE S. WHITE, TIFANI B. BUTLER, AND SUZANNE E. IVESTER 


VOLUME 295, PART 1 
1985 AUGUST 1 AND AUGUST 15 


PUBLISHED BY THE UNIVERSITY OF CHICAGO PRESS FOR 
THE AMERICAN ASTRONOMICAL SOCIETY 


© 1985 BY THE AMERICAN ASTRONOMICAL SOCIETY. ALL RIGHTS RESERVED. 
PUBLISHED SEMIMONTHLY 


COMPOSED BY SANTYPE INTERNATIONAL LIMITED, SALISBURY, ENGLAND 
PRINTED BY THE UNIVERSITY OF CHICAGO PRINTING DEPARTMENT, 
CHICAGO, ILLINOIS, U.S.A. 


>» 

il 

i 


THE ASTROPHYSICAL JOURNAL 
CONTENTS OF VOLUME 295, PART 1 


1985 AUGUST 1, Number 1 


REVIVAL OF A STALLED SUPERNOVA SHOCK BY NEUTRINO HEATING .............. Hans A. Bethe and James R. Wilson 
THE ABERRATION CONSTANT FOR QSOS .........:c:cccseesessseseeeeeseneerenneneceneeeeceseeseees C. Barnet, R. Davis, and W. L. Sanders 


BINARY COLLISION RATES OF RELATIVISTIC THERMAL PLASMAS. I. THEORETICAL FRAMEWORK 
Charles D. Dermer 


A NONLINEAR ANALYSIS OF THE RADIAL PULSATIONS IN R CORONAE BOREALIS STARS 
Hideyuki Saio and J. Craig Wheeler 
A TWO-DIMENSIONAL SPECTRUM OF A NONRADIATIVE SHOCK FILAMENT IN THE CYGNUS LOOP 
Robert A. Fesen and Hiroshi Itoh 


GAMMA-RAY BURST STATISTICS: GUIDANCE OR DECEPTION? ............:::::eesessseesseeesecseeeeseeseeeeseeees Mark C. Jennings 


PREFERRED ORBIT PLANES IN TUMBLING TRIAXIAL GALAXIES. III. APPLICATION TO THE 
SCHWARZSCHILD ELLIPSOID ....................0cceeeeee Laurence P. David, Thomas Y. Steiman-Cameron, and Richard H. Durisen 


FAMILIES OF ELLIPSOIDAL STELLAR SYSTEMS AND THE FORMATION OF DWARF ELLIPTICAL GALAXIES 
John Kormendy 


CONSTRAINTS ON BENT BEAMS IN NARROW-ANGLE TAIL RADIO SOURCES ...............0:ccccec000+ Christopher P. O'Dea 


PEDESTAL FEATURES IN DARK CLOUDS: A SEARCH FOR RADIO EMISSION 
P. R. Schwartz, M. A. Frerking, and Howard A. Smith 


SPECTROSCOPY OF UNRESOLVED BLUE OBJECTS FROM THE CASE LOW-DISPERSION NORTHERN SURVEY 
Natalia Zotov 


THE WIND-DISK INTERACTION IN X-RAY BURST SOURCES. ...............cccceeeseeeeeeeeceeeeeeeeees Fulvio Melia and Paul C. Joss 


O vir RESONANT ABSORPTION IN PKS 2155—304: A HOT WIND 
J. H. Krolik, T. R. Kallman, A. C. Fabian, and M. J. Rees 


PROBING THE LUMINOUS STELLAR CORES OF THE GIANT H 1 REGIONS 30 DOR IN THE LMC AND 
NGC 3603 IN THE GALAXY .............0ccceeeeceeeeceeeeeeeteeeeneeees Anthony F. J. Moffat, Wilhelm Seggewiss, and Michael M. Shara 


VLBI OBSERVATIONS AT 22.2 GIGAHERTZ OF THE RADIO SOURCE 0552+398 (DA 193) 
Alan L. Fey, Steven R. Spangler, Robert L. Mutel, and John M. Benson 


CALIBRATION OF MILLIMETER-WAVELENGTH SPECTRAL LINES—EFFECT OF HARMONIC MIXER RESPONSE 
Paul A. Vanden Bout, Lee G. Mundy, John H. Davis, Robert B. Loren, and Harold Butner 


THE ELLIPSOIDAL VARIABLE SPARS. ..... S. L. Morris 


AY CETI: A FLARING, SPOTTED STAR WITH A HOT COMPANION 
Theodore Simon, Francis C. Fekel, Jr., and D. M. Gibson 


A STUDY OF SHORT-PERIOD RS CANUM VENATICORUM AND W URSAE MAJORIS BINARY SYSTEMS: THE 
GLOBAL NATURE OF Samuel C. Barden 


OBSERVATION OF A POSSIBLE OPTICAL BURST OF THE DOUBLE STAR 6 CAMELOPARDALIS 
Thomas J. Wdowiak and K. Stuart Clifton 


WATER MASERS IN LATE-TYPE STARS 


Page 


14 


104 


109 


134 


139 


143 


153 


162 


171 


175 


78-BS 


79-A6 


79-A12 


79-B3 


80-A10 


Fiche 

1 78-A6 

24 78-Cl 

43 78-D7 
51 78-El 

| 80 78-G2 

: 

98 

Brent Cooke and Moshe Elitzur : 

iti 


CONTENTS 


THE DETECTION OF ROTATIONALLY EXCITED OH EMISSION TOWARD THE PROBABLE YOUNG PLANETARY 
P. R. Jewell, M. S. Schenewerk, and L. E. Snyder 


INERTIAL OSCILLATIONS IN THE SOLAR CONVECTION ZONE. I. SPHERICAL SHELL MODEL 
D. B. Guenther and Peter A. Gilman 


RESISTIVE WAVE DISSIPATION ON MAGNETIC INHOMOGENEITIES: NORMAL MODES AND PHASE MIXING 
R. S. Steinolfson 


A NEW PROPERTY OF-THE SMALL-SCALE NONTHERMAL MOTIONS IN QUIESCENT PROMINENCES 
Donald A. Landman 


ROTATION RATES OF LEADER AND FOLLOWER SUNSPOTS Peter A. Gilman and Robert Howard 
FLUX CHANGES IN SMALL MAGNETIC REGIONS. II. ...............:cccccceessccccceneeceeeeneeceeeeneeee G. W. Simon and P. R. Wilson 


EVIDENCE FOR COLLISIONLESS CONDUCTION FRONTS IN IMPULSIVE SOLAR FLARES 
David A. Batchelor, Carol Jo Crannell, Herbert J. Wiehl, and Andreas Magun 


Lyz AND Ha EMISSION BY SUPERTHERMAL PROTON BEAMS Richard C. Canfield and Ching-Ray Chang 


ERRATA 
AMPLITUDE EQUATIONS FOR NONADIABATIC NONLINEAR STELLAR PuLSaTorS. I. THE FORMALISM 
Robert J. Buchler and Marie-Jo Goupil 


OxyGEN Isotopic ABUNDANCES IN THE ATMOSPHERES OF SEVEN RED GIANT STARS Michael J. Harris and David L. Lambert 
INSTRUCTIONS TO AUTHORS 


1985 AUGUST 15, Number 2 
S ANDROMEDAE 1885: A CENTENNIAL REVIEW .......................0ccececeececeeeeceeeeeees G. de Vaucouleurs and H. G. Corwin, Jr. 


DISTRIBUTION OF DARK MATTER IN THE SPIRAL GALAXY NGC 3198 
T. S. van Albada, J. N. Bahcall, K. Begeman, and R. Sancisi 


Brian J. Jarvis and K. C. Freeman 


Brian J. Jarvis and K. C. Freeman 


SCALE-FREE MODELS OF HIGHLY FLATTENED ELLIPTICAL GALAXIES WITH MASSIVE HALOS 
Harold F. Levison and Douglas O. Richstone 


“INTERNAL DYNAMICS OF HIGHLY FLATTENED SPHEROIDAL SYSTEMS.....Harold F. Levison and Douglas O. Richstone 


SEMIDYNAMICAL MODELS OF RADIO JETS: RELATIVISTIC BEAMING AND SOURCE COUNTS 
Kevin R. Lind and Roger D. Blandford 


J. Barnes, A. Dekel, G. Efstathiou, and C. S. Frenk 
TIDAL INTERACTIONS BETWEEN SPHERICAL GALAXIES Luis A. Aguilar and Simon D. M. White 


STELLAR DISTRIBUTION FUNCTIONS FOR GALACTIC DISKS Jens Verner Villumsen and James Binney 


THEORETICAL QUASAR EMISSION-LINE RATIOS. VIIi. IMPLICATIONS OF FREE-FREE EMISSION FOR QSO 
DS R. C. Puetter and E. N. Hubbard 


Loris Magnani, Leo Blitz, and Lee Mundy 


MASSACHUSETTS-STONY BROOK GALACTIC PLANE CO SURVEY: THE GALACTIC DISK ROTATION CURVE 
Dan P. Clemens 


SPECTROSCOPY OF SUBGIANTS IN w CENTAURI (NGC 5139 = C1323—472) 
James E. Hesser, R. A. Bell, R. D. Cannon, and Gretchen L. H. Harris 


EINSTEIN OBSERVATIONS OF SELECTED REGIONS OF THE CYGNUS LOOP 
Philip A. Charles, Steven M. Kahn, and Christopher F. McKee 


VLBI OBSERVATIONS OF THE JET IN CYGNUS A Roger Linfield 


LARGE-SCALE STRUCTURE OF THE TAURUS MOLECULAR COMPLEX. II. ANALYSIS OF VELOCITY 
FLUCTUATIONS AND TURBULENCE Steven C. Kleiner and Robert L. Dickman 


Page 


183 


iv 
Fiche 
241 80-F 10 
285 81-C10 
i 81-Cll 
287 83-Cl 
A DYNAMICAL MODEL FOR GALACTIC BULGEG....................cccccecccceeeceeeeeeeeeceeeeese++ Iii 314 83-E6 
THE DYNAMICS OF GALACTIC BULGES: NGC 7814 AND NGC 4594.......................... i -_ 7: 324 83-F2 
349 84-Al 
374 84-B12 
388 84-C12 
MOLECULAR GAS AT HIGH GALACTIC LATITUDES ....................:sccccce+++e+++---- 402 84-E1 
cs 
463 85-B11 


CONTENTS 


LARGE-SCALE STRUCTURE OF THE TAURUS MOLECULAR COMPLEX. II]. METHODS FOR TURBULENCE 
R. L. Dickman and S. C. Kleiner 


A SEARCH FOR DIFFUSE INTERSTELLAR BANDS IN THE ULTRAVIOLET..... C. Gregory Seab and Theodore P. Snow, Jr. 


STRUCTURE AND PHYSICAL PROPERTIES OF THE BIPOLAR OUTFLOW IN L1551 
Ronald L. Snell and F. Peter Schloerb 


CHLORINE IN DENSE INTERSTELLAR CLOUDS: THE ABUNDANCE OF HCI IN OMC-1 
Geoffrey A. Blake, Jocelyn Keene, and T. G. Phillips 


A SEARCH FOR MORE CEPHEID BINARIES Wolfgang P. Gieren 


A FRAGMENTATION-COALESCENCE MODEL FOR THE INITIAL STELLAR MASS FUNCTION 
Yuzuru Yoshii and Hideyuki Saio 


APPARENT MAGNITUDES OF LUMINOUS PLANETARY NEBULA NUCLEI. I. METHOD AND APPLICATION 
Richard A. Shaw and James B. Kaler 


EVOLUTION OF THE PULSATION PROPERTIES OF HOT PRE-WHITE DWARF STARS 
Steven D. Kawaler, C. J. Hansen, and D. E. Winget 


BALMER-LINE SPECTRA OF WHITE DWARF STARS WITH CHEMICALLY STRATIFIED ATMOSPHERES 
C. W. Price and Harry L. Shipman 


ABSOLUTE DIMENSIONS AND MASSES OF ECLIPSING BINARIES. V. IQ PERSEI.....Claud H. Lacy and Marian L. Frueh 


VARIABLE, OPTICALLY THICK PLASMA IN THE INTERACTING BINARIES R ARAE AND HD 207739 
Yoji Kondo, George E. McCluskey, Jr., and Sidney B. Parsons 


HYDROSTATIC NUCLEOSYNTHESIS. I. CORE HELIUM AND CARBON BURNING..... W. D. Arnett and F.-K. Thielemann 


HYDROSTATIC NUCLEOSYNTHESIS. II. CORE NEON TO SILICON BURNING AND PRESUPERNOVA 
ABUNDANCE YIELDS OF MASSIVE STARS. .............::::ssceeeeeceeecesseseeeeeceeceeeeeeaeeneeeees F.-K. Thielemann and W. D. Arnett 


OBSERVATIONAL STUDIES OF THE SYMBIOTIC STARS. III]. HIGH-DISPERSION [UE AND Ha OBSERVATIONS OF 
EG ANDROMEDAE N. A. Oliversen, C. M. Anderson, R. E. Stencel, and M. H. Slovak 


RADIO OUTBURSTS IN RS CANUM VENATICORUM STARS: CORONAL HEATING AND ELECTRON RUNAWAY 


TRANSITIONS TO TEARING MODE INSTABILITY 
EVOLUTION OF TWISTED MAGNETIC FIELDS Ellen G. Zweibel and Allen H. Boozer 


HARD X-RAY BREMSSTRAHLUNG PRODUCTION IN SOLAR FLARES BY HIGH-ENERGY PROTON BEAMS 
A. Gordon Emslie and John C. Brown 


THE CHEMICAL DIFFERENTIATION OF THE COMETARY NUCLEUS: THE PROCESS AND ITS CONSEQUENCES 
Harry L. F. Houpis, W.-H. Ip, and D. A. Mendis 


SOLAR PRESSURE AND MOLECULAR DECAY IN COMETARY ATMOSPHERES 
David B. Beard, Terence A. Whelan, and M. A. Gast 


WAVE MODES OF THE IO PLASMA TORUS Danny Summers and George L. Siscoe 


ERRATA 
1E 0104.2 + 3153: A BRoaD ABSORPTION-LINE QSO VIEWED THROUGH A GIANT ELLIPTICAL GALAXY 
J.T. Stocke, James Liebert, R. Schild, I. M. Gioia, and T. Maccacaro 


VLA OBSERVATIONS OF AMMONIA AND CONTINUUM IN REGIONS WITH HIGH-VELOCITY GASEOUS OUTFLOWS 
Jose M. Torrelles, Paul T. P. Ho, Luis F. Rodriguez, and Jorge Canto 
ABSTRACTS OF ASTROPHYSICAL JOURNAL SUPPLEMENT SERIES, 1985 SEPTEMBER ISSUE 


A CATALOG OF STELLAR VELOCITY DISPERSIONS. I. COMPILATION AND STANDARD GALAXIES 
Bradley C. Whitmore, Douglas B. McElroy, and John L. Tonry 


AN ATLAS OF X-RAY-SELECTED QUASI-STELLAR OBJECTS. Bruce Margon, Ronald A. Downes, and Gary A. Chanan 


ULTRAVIOLET INTERSTELLAR ABSORPTION TOWARD STARS IN THE SMALL MAGELLANIC CLoup. III. THE STRUCTURE AND 
KINEMATICS OF THE SMALL MAGELLANIC CLOUD Edward L. Fitzpatrick 


EsTIMATED NUMBER OF FIELD STARS TOWARD GALACTIC GLOBULAR CLUSTERS AND LOCAL Group GALAXIES 
Kavan U. Ratnatunga and John N. Bahcall 


Page Fiche 
8 85-D4 
507 85-E14 
| 
561 86-C8 
569 86-D2 
589 86-E8 
sci 
D. J. Mullan 628 87-A5S 
642 87-B5 
| 
678 87-E2 
ee 685 87-E10 
687 87-Fl 
VISUAL MULTIPLES. VIII. 1000 MK_ Helmut A, Abt 689 87-F2 
DIFFERENTIAL POPULATION SYNTHESIS OF EARLY-TYPE GALAXIES. I. SPECTROPHOTOMETRIC ATLAS OF SYNTHESIS STANDARD 
INDEX. TO: VOLUME. 295, PARTS 1 AND i 83-Bl 


7 


THE ASTROPHYSICAL JOURNAL LETTERS TO THE EDITOR 


CONTENTS OF VOLUME 295, PART 2 


1985 August 1, Number 1 


UNIVERSAL MASS-LUMINOSITY RELATION FOR QUASARS AND ACTIVE GALACTIC NUCLEI? 
Amri Wandel and Amos Yahil 
A LAW OF STAR FORMATION IN DISK GALAXIES: EVIDENCE FOR SELF-REGULATING FEEDBACK 
Michael A. Dopita 
ULTRAVIOLET ABSORPTION BY HIGHLY IONIZED HALO GAS NEAR THE GALACTIC CENTER 
Blair D. Savage and Derck Massa 
THE =-D RELATION FOR SHELL-LIKE SUPERNOVA REMNANTS Y.-L. Huang and P. Thaddeus 
HIGH-VELOCITY BIPOLAR MASS FLOW IN THE PLANETARY NEBULA NGC 2392 
Frank Gieseking, Ingo Becker, and Josef Solf 
AN IMAGE RECONSTRUCTION OF ALPHA ORIONIS Francois Roddier and Claude Roddier 


1985 August 15, Number 2 


G. Neugebauer, B. T. Soifer, and G. K. Miley 


BALMER PROFILE VARIATIONS DURING THE FADING OF THE SEYFERT 1 GALAXY FAIRALL 9 
Willem Wamsteker, Danielle Alloin, Didier Pelat, and Roberto Gilmozzi 


ACTIVITY-DRIVEN STRUCTURE VARIATIONS AS A CAUSE OF PERIOD CHANGES IN RS CANIS 
VENATICORUM-LIKE SYSTEMS Dave Van Buren and Arthur Young 


VLA OBSERVATIONS OF FORMALDEHYDE EMISSION FROM RHO OPHIUCHI B 
E. James Wadiak, T. L. Wilson, R. T. Rood, and K. J. Johnston 


INTERFEROMETRIC MEASUREMENTS OF THE MILLIMETER-WAVE DUST EMISSION FROM OMC-1 
C. R. Masson, M. J. Claussen, K. Y. Lo, A. T. Moffet, T. G. Phillips, A. I. Sargent, S. L. Scott, and N. Z. Scoville 


INSTRUCTIONS TO AUTHORS OF LETTERS TO THE EDITOR 


Page Fiche 

Li 82-A2 

LS 82-A6 

L9 

L13-82-Al4 

A NEW LUMINOSITY COMPONENT IN 3C 48 2788-3 


